Burnout has a high prevalence among healthcare workers and is increasingly recognised as an environmental problem rather than reflecting a personal inability to cope with work stress. We distributed an electronic survey, which included the Maslach Burnout Inventory Health Services Survey and a previously validated learning environment instrument, to 281 Victorian anaesthetic trainees. The response rate was 50%. We found significantly raised rates of burnout in two of three subscales. Ninety-one respondents (67%) displayed evidence of burnout in at least one domain, with 67 (49%) reporting high emotional exhaustion and 57 (42%) reporting high depersonalisation. The clinical learning environment tool demonstrated a significant negative correlation with burnout (r=-0.56, P <0.001). Burnout was significantly more common than when previously measured in Victoria in 2008 (62% versus 38%). Trainees rated examination preparation the most stressful aspect of the training program. There is a high prevalence of burnout among Victorian anaesthetic trainees. We have shown a significant correlation exists between the clinical learning environment measure and the presence of burnout. This correlation supports the development of interventions to improve the clinical learning environment, as a means to improve trainee wellbeing and address the high prevalence of burnout.
Burnout is a state of psychological distress, which results from chronic interpersonal stressors in the workplace 1 . It is increasingly being recognised as an issue arising from the social environment, structure and functioning of the workplace, rather than simply reflecting an individual's inability to cope with work [2] [3] [4] [5] . Where there is a mismatch between workplace demands and an individual's ability to meet those expectations, the risk of burnout will increase 3 .
Burnout has significant implications for a clinician's quality of life, the delivery of patient care and the functioning of healthcare systems. Doctors have higher rates of burnout than other healthcare providers and the wider population 2 . Clinician burnout has been linked to increased medical errors [6] [7] [8] , suboptimal patient care 8 and lower patient satisfaction 3 . Dysfunctional workplace relationships and a reduced commitment to the workplace by clinicians can reduce the quality of the work environment for all staff 9 , while absenteeism and job turnover can increase the financial burden on healthcare employers 4,9 . Burnout is also related to psychological and physical morbidity, substance abuse, relationship problems, suicidal ideation and depression [10] [11] [12] [13] . Consultant and trainee anaesthetists reported the second highest rate of suicidal ideation and harmful drinking among medical specialties in Australia 14 . A 2017 survey of Australian and New Zealand College of Anaesthetists (ANZCA) trainees found that 28% reported high or very high levels of psychological distress; a higher incidence when compared to similar studies among physicians and anaesthetists 15 .
Trainee anaesthetists appear at higher risk of burnout than consultants in multiple studies 16, 17 . Demographic factors positively associated with burnout, including younger age and a higher level of education, match those of the anaesthetic trainee population 17 . Job demands that are associated with burnout, including poor supervisor support, longer hours worked, workload, lack of feedback, lack of autonomy and having little participation in decision-making may also be present in anaesthetic training 18 . Role conflict is also well correlated with burnout and the need to balance service delivery, personal responsibilities and training requirements may precipitate such conflict 18 .
In Australia, anaesthesia training is a collaboration between ANZCA and accredited hospitals (employers). ANZCA accredits training sites, determines the curriculum, organises assessments and promotes trainee wellbeing initiatives, while individual anaesthetic departments are responsible for recruitment, supervision of trainees, delivering teaching programs, determining rosters, conducting workplace-based assessments and providing direct support to trainees. Since burnout in Victorian anaesthetic trainees was last measured in 2008 19 , awareness of trainee welfare issues has increased, with attention in publications and education committee meetings 20 . Efforts to improve working conditions for ANZCA trainees have taken place at both the institutional level (e.g. safe working hours 21 ) and departmental level (e.g. trainee mentoring programs 22 , welfare advocates 23 ). However, we don't know what effect these measures or the increase in attention have had on the prevalence of burnout among our trainees.
Learning environment instruments are used to evaluate training program quality by identifying strengths, weaknesses, and areas for improvement 24 . Given the importance of the working environment to the development of burnout 2 , learning environment instruments may provide a means to identify potential targets for intervention to reduce burnout. An association between better-perceived quality of learning environments and fewer symptoms of emotional exhaustion and depersonalisation was found among Dutch orthopaedic trainees 25 . Although the learning environment may be an important factor in burnout, the relationship between the learning environment and burnout among anaesthesia trainees is yet to be examined.
Given the positive developments in recognition of trainee welfare needs and the changing nature of workplace stresses, we think it is timely to re-examine the prevalence of burnout in anaesthesia trainees. Additionally, if an association between the learning environment and trainee burnout was established, further targeted improvements in the learning environment would be indicated to potentially reduce emotional distress among trainees.
Hence, our aims in this study were to: 1. quantify the current rate of trainee burnout, 2. compare this with previously published Victorian data, 3. identify the degree of stress associated with aspects of anaesthesia training, and 4. identify whether an association exists between the perceived quality of the clinical learning environment and burnout.
Methods
This project was approved by the Monash University Human Research Ethics Committee (Ref. 2016-0623). The electronic survey was anonymous and confidential. It was piloted on 12 anaesthetic residents within the first author's department. The survey was distributed electronically by the ANZCA Clinical Trials Network to all 281 anaesthetic trainees registered with ANZCA in Victoria in November 2016 using the SurveyMonkey platform. The survey contained 79 items, divided into four sections (Appendix 1). Section 1 included demographic details (age, sex, relationship status, etc.). Section 2 assessed perceived sources of stress within the training curriculum using items derived from the literature and the pilot study. Participants were asked to grade the stress associated with each aspect of training (e.g. "I find the following training requirements stressful") using a 5-point scale from 1 (strongly disagree) to 5 (strongly agree), where 3 represented a neutral value.
Current levels of burnout were quantified in Section 3 using a validated screening tool, the Maslach Burnout Inventory Health Services Survey (MBI-HSS) 26 . This widely utilised instrument involves 22 items which investigate the three measurable dimensions of burnout: emotional exhaustion (nine questions), depersonalisation (five questions) and personal accomplishment (eight questions) 26 . Emotional exhaustion often develops first and implies individuals feel "overextended by work demands and depleted of emotional and physical resources" 3 . Depersonalisation refers to "negative, callous or excessively detached" responses to interpersonal interactions with colleagues and patients 3 . Finally, low personal accomplishment relates to feelings of professional inadequacy and incompetence 3 . Scores are categorised as low, average or high according to predetermined cut-off scores based on previously published data 14, 19, 26, 27 . Burnout was defined as scores that were high for emotional exhaustion (≥27), high for depersonalisation (≥10) or low for personal accomplishment (≤33).
We assessed trainee perception of the learning environment using a 38-item instrument in Section 4. The first author contributed to the development of this instrument and to two studies which provide evidence of validity to support its use among Australian anaesthetic trainees 28, 29 .
All fully completed responses to the survey were included in the analysis. With missing data, where a single question was unanswered, the mean score for that question was used. Where more than one question in a section was unanswered or entire sections were omitted, completed sections of the survey were still included in the analysis but incomplete or omitted sections were not. Respondents with incomplete data thus might contribute to the results for the individual sections but not to the comparisons between sections.
Statistical analysis
We compared the means of groups based on demographic factors using Student's t-tests or analysis of variance. Categorical variables were analysed using chi-square tests, and the correlation between the instruments and subscales was determined using Spearman's correlation coefficient. We used independent sample t-tests to compare our results to previously published burnout data 19 . Analyses were performed using Microsoft Excel and SPSS 23 and P <0.05 (two-tailed) was used for significance testing.
Results

Demographics
From the 281 ANZCA trainees who were invited to participate, a total of 140 responses were received giving an overall response rate of 49.8%. Results from 136 trainees who had completed the MBI-HSS sections 1-3 were used to calculate burnout scores; 132 had all sections completed and were used for calculating the correlation between instruments and subscales. Over fifty percent of respondents were female. The mean age was 32 years, ranging from 26 to 46 years. Twenty-eight trainees self-identified as belonging to a minority group of which ethnic minority was the most common (n=23) followed by sexual orientation (n=4). Sociodemographic details are presented in Table 1 .
Training-specific stressors
Examination preparation was reported to cause the most stress, with 96% of respondents reporting they agreed or strongly agreed. Securing future positions as consultants and provisional fellows were the next most highly rated causes of stress (80% and 59% agree or strongly agree respectively), followed by the scholar role activity (51%) and workplace-based assessments (50%). The Training Portfolio System logbook, Specialised Study Unit Review and Clinical Placement Review components were not rated as particularly stressful by respondents.
Burnout
Using the validated MBI-HSS cut-off values for medical professionals, we found significantly raised rates of burnout in two of three subscales. Sixty-seven trainees (49%, χ 2 = 15.81, P <0.001) reported high emotional exhaustion, and 57 trainees (42%, χ 2 = 6.37, P=0.04) reported high depersonalisation, however only 35 trainees (26%, χ 2 = 11.57, P=0.003) reported low personal achievement. Ninety-one respondents (67%) displayed evidence of burnout in at least one domain and 14 (10%) in all three domains.
The mean (standard deviation [SD], 95% confidence interval [CI]) values for each domain in the sample were: emotional exhaustion 25.3 (SD 9.4, CI 23.7, 26.9), depersonalisation 8.9 (SD 5.7, CI 7.9, 9.8) and personal achievement 36.2 (SD 5.9, CI 35.2, 37.1).
In examining the association of demographic factors with burnout, we found that gender did not have a significant correlation with any of the subscales. There was no significant correlation between increasing age and a reduction in burnout and we were also unable to demonstrate any significant association of relationship status, parental status, training level, progress with the scholar role and examination status with mean scores for burnout subscales.
Learning environment
Overall scores for the clinical learning environment demonstrated a median of 144 out of the maximum possible score of 190, equivalent to 76%. Using cut-off values determined with previous use 28 gave a distribution of scores as shown in Table 2 . The overall quality of the clinical learning environment was rated as low, medium and high by 7 (5.3%), 83 (62.9%), and 42 (31.8%) participants respectively.
Correlations
Lower perception of the anaesthetic learning environment was associated with higher degrees of emotional exhaustion (r = -0.51, P <0.001) and depersonalisation (r = -0.33, P <0.001) and a lower sense of personal accomplishment (r = 0.44, P <0.001). The overall score for burnout demonstrated a significant negative correlation with the learning environment score (r = -0.56, P <0.001).
A summary of the Spearman correlation results between the anaesthetic learning environment instrument and MBI-HSS subscale scores are shown in Table 3 . Workplace learning and social environment demonstrated the strongest correlation with burnout (r = -0.50, P <0.001), while the weakest correlation was between teaching program and depersonalisation (r = -0.25, P=0.004). Table 4 lists the learning environment items that most strongly correlated with burnout.
Comparison with previous studies
Current Victorian ANZCA trainees report significantly higher degrees of burnout when compared with a similar sample from 2008 19 . There were demographic differences between the samples however. The proportion of females has increased from 33.6% in 2008 to 53.6%, which was statistically significant (χ 2 = 10.1, P=0.001). The other apparent difference was that the proportion of respondents who were single had declined from 35.5 % to 27.7% in the current sample, however this was not statistically significant (χ 2 = 1.45, P=0.221).
Independent sample t-tests demonstrated a statistically significant increase in the mean (SD) score for emotional exhaustion from 20.1 (8.9) in 2008 to 25.3 (9.4), t (242) =-4.42, P <0.001. Similarly, the mean (SD) score for depersonalisation had increased from 7.5 (5.1) to 8.6 (5.7), t (242) = -2.02, P=0.044. Trainees did, however, report an improved sense of personal achievement, with the mean score in this domain increasing from 34.5 (5.3) to 36.2 (5.9), t (242) = -2.37, P=0.019. The overall prevalence of burnout had increased from 38% in 2008 to 62% in 2016 using the same criteria 19 . Spearman correlations between the overall anaesthetic learning environment instrument scores and subscale scores with burnout inventory total scores and subscale scores in Victorian anaesthetic trainees. ** correlation is significant at the 0.01 level (2-tailed) for all correlations. Anaesthetic learning environment questionnaire items which correlated most strongly (r ≥ -0.4) with overall burnout score. Table 5 Respondent comments
Curriculum stressors "The TPS (Trainee Portfolio System) workload is extensive and I feel that it doesn't add value to my training"
"Exam preparation and rural rotations are the most stressful aspect because they take you away from your supports and make you feel isolated."
"Work itself is not a problem -it's when combined with the exam that life becomes more stressful, work less rewarding and more burdensome, and anxiety and negative thoughts become more intrusive"
Burnout "Rotating hospitals frequently… I find 3 month rotations too short. Not long after feeling part of the department, one has to start preparing to get to know another… this can become particularly stressful" "The main stress for me is the limited options you have for time off. We are never allowed to have all 5 weeks of annual leave in one block… so you never get a proper break"
"The high proportion of after-hours work contributes significantly to feeling exhausted"
"Feeling like you have to excel at everything all the time: the pressure of exams, shift work, complex clinical cases/tasks as well as trying to be available for family and friends… it often feels like you just have to keep treading water" "The primary stress for me is the lack of flexibility inherent in the rotation and rostering process. We don't get to choose where or when we work, and so the rest of life becomes subservient to work. Always."
Workplace learning "There are a lot of time pressures in my current department, which make the culture stressful to everyone, and often time to teach and supervise and reflect with trainees is the first thing compromised"
"The stress of having to work with and appease many different consultants when there are many safe and correct ways to achieve the same outcome."
Supervision "To build confidence, one must be let enough rope to make mistakes on his own and learn from it. Over-supervision at this stage of my learning is making me uncomfortable"
"Frequent lack of supervision/'service lists' at senior levels results in difficulties getting WBAs done"
Social atmosphere "Our M&M meetings are stressful. I dread when something goes wrong… because I'll be forced to present and have senior consultants judge what I did openly and aggressively."
"I feel that finding ways for registrars to informally meet and have a 'space' to debrief and discuss would be helpful"
Teaching program "The formal teaching program in my network has been poor and patchy for the pre-second part process" "Problems with teaching at my current post relate to unprotected and disorganised weekly registrar teaching sessions."
Selection of comments from responses to open-ended questions.
Comments
We asked respondents to provide comments when completing each section of the survey. These provide qualitative data to support our quantitative results, and Table 5 provides a selection of the issues raised.
Discussion
We have confirmed there is a high prevalence of burnout among Victorian anaesthetic trainees, and that it appears to have increased significantly from 38% in 2008 to 62% in 2016 19 . The trainees from our sample also reported higher rates of burnout when compared with previously reported data for anaesthesia trainees in the United States 8 , other Australian specialist trainees 14 , and Australian anaesthesia consultants 27 .
The only demographic variable which changed significantly from 2008 was an increase in the proportion of female participants, and since other studies have found higher rates of burnout among women 14, 27, 30 , this is a potential confounder. However, female participants in our study did not report higher levels of burnout; thus, demographic changes in the two sample populations do not explain the increase in burnout.
We found a significant negative correlation of 0.56 between the anaesthetic learning environment score and trainee burnout. This represents a strong association in the context of social science research where correlations are usually lower than in experimental science 31 , and is consistent with findings in orthopaedic trainees 25 and medical students 32 .
Consistent with previous studies, our respondents reported that examinations were the most stressful aspect of anaesthetic training 15, 20, 33 . Anaesthetists have the highest rates of examination-related stress among Australian medical specialties 14 , and postgraduate examinations in medicine have been recognised to have detrimental effects on interpersonal relationships, health and quality of life 34 .
While our results cannot explain the increased measured prevalence of trainee burnout, conceptually this must represent either increased reporting by trainees or deteriorating conditions or both. In our view, to dismiss this increase as merely an indicator of changing trainee expectations would be dangerous and unhelpful. We must consider whether recent changes in anaesthetic training requirements or the changing demands of the workplace are playing a role and continue efforts to improve trainee wellbeing. Interventions to prevent and alleviate the impact of burnout can be categorised into those targeted at the individual, such as enhancing resilience and developing coping strategies, and organisation-level changes which aim to improve the working or learning environment 3, 35 . Evidence suggests that burnout interventions targeted at individuals, while helpful, must be supplemented with institutional or organisational changes for greatest effect [2] [3] [4] . The association with items from the learning environment and knowledge of the elements of training which trainees find stressful provide guidance on potential targets for these organisational interventions.
The learning environment and potential interventions
Exploring the anaesthetic learning environment instrument responses provides insights into specific factors which were most associated with burnout. The social environment component demonstrated a strong correlation which is consistent with the observation that a sense of community at work is protective against workplace burnout 3 . Within this domain, the individual items which correlated most highly were: "I feel part of a team working here", "I understand clearly my duties and responsibilities at work" and "I feel able to ask the questions that I want to". These argue for departments to make or maintain efforts to support trainee inclusion in the life of the department, ensuring a culture where trainees are acknowledged and recognised as valued members, rather than outsiders or temporary visitors.
Examining the other items that had high correlations, they concern workload, supervision and responsibility, and support for learning. Trainees' views on the fairness of their workload and the productive use of their time correlated highly, which suggests to us a desire to contribute without being over-worked and corresponds to the well-documented deleterious effect of excess working hours 36, 37 . The high correlation with trainees' views on tailored supervision and appropriate responsibility would support increased efforts to individualise decisions on supervision and the gradation of responsibility to match trainee capability and learning needs. The extent to which trainees perceived their learning needs were recognised in the workplace and the formal educational program, also correlated highly and indicate areas departments could also address.
Given the trainee learning environment is largely determined by accredited anaesthetic departments, learning environment surveys such as the one utilised in this study might be employed during the ANZCA accreditation process to examine individual departments more closely, and make targeted recommendations to improve trainees' experience and reduce burnout.
Training factors and potential interventions
While the introduction of the revised ANZCA curriculum in 2013 saw a greater emphasis placed on workplace-based assessments, the examination requirements for trainees have remained relatively unchanged 38, 39 so the fact they remain the most stressful aspect of training may be considered unsurprising.
Weller et al have previously recognised the significant impact of examinations on anaesthesia trainee wellbeing and suggested alternative assessment formats be considered to fulfil part of the summative assessment role in anaesthesia training 33 . They suggested consideration of online learning with self-assessment, simulation, and progress testing. They recommended these alternatives because they are known to positively impact knowledge retention and minimise undesirable test-driven learning strategies; however, they may also have an additional benefit in decreasing trainee stress. As significant examination-related stress has repeatedly been documented among anaesthetic trainees 15, 33 , we think any future review of the ANZCA training program should critically examine the place of examinations and their impact on trainee welfare.
Common issues highlighted by trainees in their qualitative comments included the demands of meeting training requirements such as volume of practice targets, maintaining their ANZCA Trainee Portfolio logbook, workplace-based assessments and the scholar role activities. While our quantitative results indicate that these elements are not stressful for most trainees, there are clearly individuals for whom this is not the case. Although ANZCA determines these requirements, the support for fulfilling them is provided both by ANZCA and training departments, hence mitigating these stressors will likely require efforts from both.
Peers are an obvious source of support in the social environment 25, 40 , however as anaesthesia is generally provided by a sole practitioner or a consultant supervising a trainee, trainees rarely have the opportunity to work together; they usually practise in isolation or a hierarchical setting. Institutional changes such as rostering trainees together afterhours, nominating a Welfare Advocate within a department 23 , and peer-to-peer mentor programs 41 , may be useful interventions.
Trainees are sometimes required to change hospitals frequently, which may impair the development of strong workplace relationships and increase feelings of isolation 42, 43 . This aligns with the high correlation of the social environment domain of the learning environment instrument with burnout. Our respondents also acknowledged this in their qualitative responses by providing suggestions to help address trainee isolation, including structuring rosters to allow longer rotations, ensuring examination candidates are not rostered to remote or unfamiliar hospitals, and thorough workplace orientation programs.
Limitations and strengths
Our cross-sectional study design has revealed an association between learning environment factors and burnout but is unable to attribute causation. The survey was distributed in November; therefore, there were only two responses from introductory trainees. Introductory training may be stressful given trainees usually have little clinical experience and are often simultaneously studying for the ANZCA Primary examination. Conversely, they tend to be well supported and supervised during this period, which has been reflected in more positive ratings for their learning environment 28 . Performing this study at the start of the training year when there are a higher proportion of introductory trainees may have yielded different results. We did not ask if trainees had transitioned from the previous 2004 ANZCA curriculum to the 2013 curriculum, and although we performed the survey in the fourth year post-transition and most trainees will have only experienced the latter curriculum, this may have had some effect on our results. We examined selected demographic variables previously associated with burnout, however other factors external to the learning environment, such as financial pressures, physical health, social support structures and personality may influence the outcomes we have measured. Also, we have not examined possible implications of burnout, such as substance abuse, negative workplace behaviour and impacts on personal life, which would be useful subjects for further research.
We achieved a relatively high response rate (50%) for an online survey and a high completion rate (94%), though the risk of non-responder bias persists. Our sample is drawn from a single state, and while this allowed us to publicise the survey widely to encourage responses as all trainees were invited participants 44 , we acknowledge that our results may subsequently be less generalisable to other locations. A strength of our study is that we used the full MBI-HSS for detecting burnout, which is an internationally regarded, validated tool, specifically designed for detecting burnout in health professionals. There are several studies among Australian and international anaesthetists using the same instrument 14, 16, 19, 27, 30 , which allowed us to track changes and draw comparisons as discussed above.
Conclusion
There is a high prevalence of burnout among Victorian anaesthetic trainees, and the problem is more prevalent than previously measured. The significant correlation of burnout with the learning environment supports the development of interventions to improve the clinical learning environment as a means to improve trainee wellbeing. Evaluating burnout and the perception of the anaesthetic learning environment over time may be useful for individual departments and training providers to monitor long-term trends and track the effect of interventions or curriculum changes.
